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^-Br *}3.\12) ^SL tflAKV^ol 20-0-p-D-^a^ef^-20(S)-HS 

(hyaluronic acid synthase, HAS) -rr^r^l ^ftL-fr ^7>a]^ <?1*IH3E.<>)) ^ tfl^-f.^*}- 
(hyaluronic acid) ^-i- #*l*rfe Jl^o] o]«- f-*-f-o.S.M) *1 ^-f^^ 

£ 1 
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*M^W£. KS "Sl^^ ^#^1 {Promoter for the production 

of hyaluronic acid containing ginsenoside compound K> 

£ 1-gr HaCaT^l K« ^S^iS. ^ *)^^ f-^sJ^ ^ 

# mRNA ^-tl^>7l HAS2» ^3 PCR^- zt^Ht]-. 

3E. 2*r ^-R-oHli^ HDF^l K» ^-S^S ^S^tr ^- ^2.^^ 

mRNA ^-tl*>7l HAS2* ^*g=3 ^*U> pcr^ ^3zj.o]tf t 

£ 3-& ^%^3L^ HaCaT^l K# 1 mM ^ ^tflllS. HAS2* 

O.S., £ a^v^ irJl rflAV^o] 20-0-p-D-#^s]^i tl ^-20(S)-HS. 
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Ssj-H-AVcl^-C^-^-!- Jl^, a ^ # K7> oi^j ^ 110 fl 

(hyaluronic acid synthase, HAS) -fr3l7>r^ ^7M^ <?1^H3£°1H "Bj^f-^xj- 



^l^^Khyaluronic acid)-£r %^>7l7l- ^>(nonsul fated 

glycosaminoglycan)^ N-aMl 1 ! e^f-^r 1 ?] #7l7> 

S-^-^- &-cr 20^-40^ Jl^f#^ 0 14. ^HH^-thS: ^li^7l 

3KH 4^ ^s)-, oj^ ^6)) £ ^jijl ^.j,^ a > & 

#*fl*Kr 50 % 3Z)«-, s ^o^ jqjlq 

3Sr ^.jisj^til, sj-tjLofl^ fs|«£JfS.^X]. ^ ^^.^ 43 s)^. ^ ^ 

- ^* 333*1 €tl ^ *>4^ <^*1ji ®AiBiochem Biophys Acta 279, 

265-275, Carbohydr Res 159, 127-136, I nt J Dermatol ZZ, 119-122). 

tHS, £1*113 ^^-(joint capsule)^ ^-?H§^- o>^<£] fn]-f o S ^s)<^ ^cfl, 
*«MH *]±=. ^(synovial fluid)^- «|flf^ (hyaluronate, hyaluronic acid)4 

^^^(glycoprotein)-gr ^-fr*}JL ftjL, oj - °-^)?)^ 4^ ^tj-. £| 



(hyaluronic acid) ^-i- #3l*}fe Jl^o] I^-^ji, o]^. ^-fl-^o.^ 
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°h, ^<b«h ^x^m 1997^ ^ fda<hi 

N-^|)^m ^1 2)n *7}«tH? SLJLCBlochem.J. 258, 919-922, Biochem.J. 283, 165-170, 
Biochem.J. 307 817-821, /. £/ 0 /. Oka. 272,4787-4794, / Invest Dermatol 92, 326-332, 
Biol Pharm Bull 17, 361-364, Skin Pharmacol Appl Skin Physiol 12, 276-283) s^ofl 5. 
i€ ^2i^ (estradiol) ^ zi -M-^o] ^1^^^ #7>Al^lrffe Jij7( 

Steroids 16,1-3, / /ores; Dermatol 87 , 668-673, S£//2 Pharmacol Appl Skin Physiol 15, 
175-183)7} sajlu)-, •&l«tH L €-A}. iflAVofl cfltb 71*^ &#t}. ^ , 

ABi^ o>^ £ ^6flAi ^j-^ (hyaluronic acid 

synthase)^ ^sj^ Afla^ #ji u)-3f Afla^ 7 ]^6jj ^s)^. ^ o_ s 

lH$c]-(/. £/W. Gteo. 272, 13997-14000). 

n ^JJl-M -fi-^Rr **MH HAS1, HAS2, HAS3^ 

*W **|7> 3UL*%&. 2E*Wtf*Uq. (Epidermal growth factor, EGF)» 

K^3L Hft<£°Jj ^ofl $7>*}-58* Ttfl HAS2 -fr^ ^7>£)^^-ol JUL*} «} 

Gfoa;. 276 , 20428-20435). rz.a)uf-, «■] IH^^ Afljc ^ i^ofl^o) 
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^ -fr^-ir °l-§--&Hr -§-£, ^ ^1, 5r|«. 3;*. ^] S i=. 

^"T- ^ ^1, 3^ ^1 2^ St\^ 2^5). «J-*]<4 ^ 3X|Jf 7 fl*l-g- SE^r 
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(hyaluronic synthase) -fr^*}^ f7M?]ji ^ ^^^l #^Kr *)] 

17> o}^} ) ^-tg o. ^T^t}. 

18> 20-0- £ -D-#^3) ( S ) M ( D^r ^\d^) <?l^tfl 

tflAK+l-s, ^-iflAfl^ £)tq *§^s)^ ^JlsL 5W(Hasegawa,H., Sung.J.H., 

Matsumiya.S., Uchiyama.M. , (1996) Planta Medica 62, 453-457). 

19> l] 



9l^r ^m^}o]E. -R-JE.*)]*^- ^rf^l (dammar ane)^ He^s^o] t= (triterpene)^l 
^Xyt)^ WaL2.i(glucose), ^i^(rhamnose), ^w)^ 

(arabinose) Stt ^^S.^ (xylose) ^ *3-fl-7> ^]Bfls ^-WS.^ , Ji^^l 

^S^-b] # 29#^ ^l^W-EL -ft-S^moj ^a^v} 1964^ 

(Shibata)7> 91^} ^-fr€ afl^]^ ^o. s ^licA}oj H (ginsenoside)^ ^^^jSl^, ^ 
(ILCHAi ^b]^ o]^-7}b1 ^AS #e)lo>vi(oleanine)^ ^>£\i^l 
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ginsenoside-Ro^ ginsenoside-Ra, -Rbl, -Rb2, -Rc, -Rd, -Re, -Rf, -Rgl, -Rg2, -Rg3 ^ -Rh 
^-o_S. ^n<%^. ol# A}3£id£- o^^^dfl ^$6\ &i=. ^ ^ 

^Bl^>7l7]- -g-o]^- ^ A>5£Yl ^BIJl^I <£^7> 

*^H^ #7fl*Kr ul^= Af^om- o]^o]l ^^Ej^^-nfl c|]A>A].-. A>^vi^ ^ 

-D-^5a5]^^-20(S)-_£SJ_L2|-^W^ ^lS^^l^-g-, #<£^!^13--g-, 

*\ ^^^tfl^-g- s - 0 -| o^- o J o.^ ) ^ j^dl^ A>3L\i^ 

tHA>#cl ^-Ajcq ^-^^ol ^^^131 <8&(Chem Pharm Bull 38(10) 2859-2861, /ftar/z?. 
25(6) 743-747) . 

:22> * M^fc K« s)^^, ^ ^^^^i^o] Ha CaT4 ^-f^MI^Sl 

HDFoll «J) HAS2 -fHfl*}^ M <>1 ^7}^ SKI*^. a, 0 .01, 0.1, 1.0, 5.0 M 

K» 24Al^> HaCaT> ^ 3.^. K# ^ej^] c^o. 

w]isfl S^-f^ ^J:^^ 2.5 «H>H 3*fl ^£ #7H-$2__^, HaCaT^l ^ 

# K« 1 M ^5Es_ ^eltb ^ 3, 6, 12*m 2 yfl 24Al ^. 3 g yfl 

c23> K» ^S.^^o)l ^o] ^7}^ SHl^t}. ^-SL 
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°1H 3, 3,6 ^ «1W^53:^ ^ 7 }v}%^ ^^tf. tfA] ^# 

^1^ -B-JL^-g-^. A>-g-^ ^ ^ # ^ja. ^ ^ j 3X|^- ^1 SE^ 3)^- 

Si ^#7> o]S. ^c|S. ^^r Ofqjl f ^ o^jofl <g-^^ 7 ]^0. 

27> [^A]ofl i] 3.^. K ofl s]^ ol7> sJJjM|3L^ HaCaT<M^ HAS2 ^7} 
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29> ^^^^(human keratinocyte)*] HaCaT 5Efe ^$-*}M}3.^ ( human 

fibroblast)^ HDF» 10% (fetal bovin serum)^- S.*t*± DMEM (Dulbeccos modified 

Eagles Medium, Gibco 1210-0038)^1^1 ^fl^rS^. nfl^ S.^- 37 'C , 5% C0 2 «fl<#7HH ^ 

so> 2^31. ^^a> PCR# ^f-tb HAS2^ mRNA ^ ^7}*] ^ 

31> tf^l *ll HS-tH^ tifl^ ^4 H^^l ^el^H ^#ZL, T75 # 

^EL*\) 1 x 1067fl^ 24^ «fl<S* r $|t}. n. ^, +%%o] JL-t^^l ^ DMEM afl 

*|» *)e]*M 24Al^> ^<t> wflo^ t^, <*X\ +%%o) 5L^-S)^ ^ afl*H 0.01, 0.1, 
1.0, 5.0 11M -^S.^ K» ^ 24Al# ^ozf * ^if ^€ 

^l^r^-§-^(PBS)AS. 4^^1-31, TRIzol™reagent(Life Technologies, Inc.) 1 mfri- $7>*M 
# RNA-* ^>7l^ ^^o] PCR# ^^rf. Sf}, zH^^-fl^ 

HaCaT^l K« 1 mM ^£3. ^ 3*1?>, 6^]^>, 12*] 24*}# ^4 aI^HH Afl^ 

- €^^1 4^ PCR^r HAS2 ^ GAPDH^) PCR ^-fr W 5LSf 

°H ^>7l S 13). £4. 



32> [ a !] 



a^Ai pgr qv-ghS- -$jt> 

iitifo|D) o|^- 



MS2^- GAPDH^l ^eM^ 



HAS-2 forward primer 



5-TTTCTTTATGTGACTCATCTGTCTCACCGG-3 



HAS-2 reverse Primer 



5-ATTGTTGGCTACCA6TTTATCCAAAGGG-3 



GAPDH forward primer 



5-CAACTACATGGTTTACATGTTCC-3 



GAPDH reverse primer 



5-GGACTGTGGTCATGAGTCCT-3 
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33> %■ RNA 4 g-i- 50 mil Tris-HCKpH 8.3), 75 mM KC1, 3 mM MgCl 2 , 0.1 M DTT, 10 mM dNTP, 40 
units/^e RNase inhibitor^ ^^U> «>-§- Q%-°A 25 fd<$] *#JL, 0.5 us/fd oligo (dT)i 6 ^ 5. 
eH*!^ 200 units Superscript HCGiboBRL)^ ^3U> ^Ji^» ^7>*H 42 TC°1H 1*1 # 
^-§-^1^^-. ^r-g- -§-^ 2.5 frt^r 50 mM KC1 , 10 mM tris-HCKpH 8.3), 5 mM 

MgCl 2 , 100 M dNTP^ PCR 50 4flJI, 10 uMS] sc^H^r 0.5 U^l Taq DNA ^ 

■^jLiii* ^7HH 95 r <>1H 30^, 60 TColH 302:, 72 °C^]^ 30 30 *Hl-£- ^^]- 

PCR ^>7>^ « ^71^^^>JL o]§ ^^fl^tb ^ ImageMaster 2D Elite 

(Amersham Bioscience) ^HSZL^^- ^l-g-^^ 

34> £ 1A g £ 2A^ HaCaT ^ HDF zj-z^ ^7]^^ *^^r *}*Hi=r. £ IB ^ IE 2B^r 

HaCaT ^ HDF°ll ^el* ^ HAS2 -^7}^ GAPDH^ MJ-^of] 

tfltb tftfl^Sl ^o.S. =L^S. ^olcf. GAPDH^ ^7} ^ Jg^aJ 

^^a> pgr ^ ojg. ^-oi^- nfl xfl^. ^ -^-^Xinternal control)S >M-g-*fe ^^JS.^ , 
GAPDH3 $3iH tfltb ^ -fr^7K <^7HH^ HAS2^1 #tfl3 ^ ^^^.SMj *)5L1}2\ g_ 
^« <>1» *r ^jzj-fl- K^j ^£7} 0.01 <^l^i 1.0 mM *W«J ^ HAS2 

^ sRNA 2.5*1MH 3«fl ^7>§>^- ^ M-^c)-. SEtr, ^3 ^ trj-s. 
HAS2 -B-^^H GAPDH°1] tfl*H #7>^ ^ o_S 3). 

35> [^aHI 2 ] ^# Kofl ^ if-SL^ -S-m^^r W ^7} 

36> l^Tfl. Sf-S.^ 
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> * ^H* 3^ Sfl^ol 25-39 g ^£ 5)^ 30?34 ^ ^-S. (hairless 

mouse; Skh:HR-l)# Charles River Laboratories(Wilmington, MA, U.S.A. )S.^tf t^SH a} 
-8-«ha4. *#*WHi4H ^-g-Al^l Jjt n# * 5D >ej^ ^j^f, a] jg_ 

^•^^ 2 3. 2 V> ^ £ 55.10%^ dE^H 

■ *fl 2^). g ^ T£*H^4r o]^ ^ ^ <^ <g ^ 

• 1% ^EJS. -§-*fl(1.3 BG:<Hm-i: = 7:3)^1 ^# K# *|] l^HH*] X\SLx\x)^ ^ 

2) 2<U# 2S) *|*Wflji ( nfl^^ ^-f -g-T^ ^ Z\x}*}%t±. 

3*fl sMjAm ^ ^ nflo^ f i lt er paper -11 «^ 

^ 10% ^ ^s^-^ofl ji^a]ji ^#6\) <^vi\}^^ ^ _o S ^r^rf. a}-^ 

71 ^ ^ "im-i-ll 3§H€ 0.3 % ^W^Si -g-^Hl #^<H 30£-# **l*Ka, °l*r4&# 

^--^ ^ 1 ^ +Mtt«L* ^^r^. 5^3^ ^J^Aj-O] ^* >7l 

«H^^o] * M ^^^^ -l 4 12A] 

iSHHoM^ol 3)^-Al^l§ 1/300 30^> ^oflA^ Sja^a 

■2., 3,3-diaminnobezidine tetrahydrochloride reagent* 5-g-# -iHr^H A|e)£M 

^ <q o^^oi ^Aj-Bfl ^^g. ^ H (Hematoxylin) 
*r84. ^^^^^ *1 W^^r Image Pro(Media Cybernetics) <>H*] c>l-g- 
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o]^ ^H, K« sj^Ml^l nfl *)^^.a> ^Jr^ o.^ 

HAS2^ ^o] ^ 7 }z\o] ^^o.s. S s} ^ ^^MH ^1^^^ 

SKI* ^ ^cf. 

^igg. W> ^. ^ol ( ol^- A]^^ ^tflAV^o] ^ # K - ol^| 4J£ ^ ^ 
3 *)*h ^ ^ $ lc3^ j^aj ojg. ^ ^ ofl^^ ^ ojo. 
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[ 1] 
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